electric breakdown field, high saturated drift velocity, and high thermal conductivity, is an attractive electronic material for high temperature, high 1 power and/or high frequency applications.
These potentialities unfortunately have been difficult to realize due to the unavailability of reasonably large crystals. The recent development of a technique for growing large area crystal films on (100) Si substrates has renewed interest in cubic SiC. 2 Others have since reported similar results. 3 -5 The temperature dependence of carrier concentration in cubic SiC films has been measured using
Hall effect 4 and cyclotron resonance techniques. 6 The results of these studies were analyzed assuming that these n-type cubic SiC films were uncompensated. A similar assumption was also made in a study of cubic SiC platelets. 7 The authors find that the conductivity is due to the presence of donors with ionization energies, EO' roughly equal to 40 to 50 meV. The donor has been identified as nitrogen, which, in small high purity crystals is . 8 found to have an ionization energy, EO' of 54 meV.
In the present work we report Hall measurements on four film samples with mobilities as high as any previously reported. In our analysis, which focuses on the carrier concentrations neT), we find, contrary to the assumption made 467 in previous work, , , that the material is highly compensated. We also find that EO is much less than one-half the values quoted earlier. No -NA -n = S-exp (-EO/kT) ( 1 ) which is accurate for a single level and nondegenerate carriers. Relevant information regarding the conduction band minima obtained from luminescence Since symmetry requires that the end of the <100> axis be an extremum, it is very reasonable to expect the minima to be at the zone boundary and thus M Our fits of the data are shown by the solid curves in figs. 1 and 2:
They clearly provide very satisfactory representations of the data except for the temperature range exhibiting impurity band conduction, which, of course, must be treated separately. The values for ED, NO' and NA yielding these curves are given in Table I .
The first point evident from the tabulation is that the samples are highly compensated with NA/No > 0.9. The second is that the values of ED are much smaller than (less than one-half) the published film values and the generally accepted value for the nitrogen donor (z50 meV). It is reasonable here to raise the question of the uniqueness of our fits and, in particular, of the possibility of achieving a comparably good fit assuming no compensation over the relevant range of temperature T. Considering the different T-dependence resulting from the assumption of no compensation, that seems unlikely. Indeed, our attempts at achieving such fits, as illustrated by the dashed curve in Fig. 2 for sample number 438, bear out that in the "saturation" region and in the middle~of the region exhibiting "freeze out."
and .
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The study of small platelets of cubic SiC. In Fig. 3 we plot all these energies, ED, versus No' Aside from some scatter, the ED points lie on a curve which extrapolates to the value of the nitrogen donor at NO ~ 0 and vanishes at NO = NO' slightly above those of our samples.
Such a curve can be represented by the relation used for shallow acceptors in Sill and shallow donors in Ge,12
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Here Eo(O) ~ 48 meV and a ~ 2.6xlO meV cm. Noteworthy is the 12 -5 closeness of our a to that reported for donors in Ge (2.34xlO meV cm) and to the value we obtained by fitting Eddolls· curve 14 for shallow -5 donors in GaAs (2.5xlO meV cm).
Additional confirmation for our results follow from the condition In conclusion, we have found a h1gh degree of compensation and a large impurity concentration induced reduction of the n1trogen donor depth 1n all samples. This enhanced understand1ng of the present state of cub1c S1C films should be helpful 1n the1r development for electronic app11cations.
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